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Abstract

Global aerosol concentration and size parameters derived from MODIS sensors onboard the Terra and Aqua satellites are
continuously being evaluated with ground-based measurements and used for various aerosol studies. These parameters have enabled
a two-year assessment of aerosol loading and seasonal trends over several important regions on land and ocean, based on 5 x 5°
monthly averages. Similar studies were conducted at higher spatial (50 x 50-km) and temporal (daily) resolutions over selected sites
representative of pollution, smoke, dust, and sea-salt aerosol types. Also, a two parameter clustering technique has been employed
successfully for categorizing the predominant aerosol types and events aflecting selected locations over the Atlantic and Pacific
Oceans. In addition, results of regional aerosol radiative forcing calculations over a few regions are reported.
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1. Introduction

The study of atmospheric aerosols is a very important
clement to understanding the carth’s solar radiation
budget, water cycle balance, and climate change dy-
namics. Acrosol particles in the atmosphere scatter and/
or absorb earth-bound solar radiation as well as emitted
and reflected radiation from the carth, to different de-
grees. depending on their chemical and physical prop-
crtics. Also, certain acrosol types interact with cloud
droplets, modifying their microphysical properties,
thereby influencing their radiative properties and pre-
cipitation processes.

As a crucial step toward the understanding of the
complex effects of acrosols in the atmosphere, aerosol
properties and distribution should first be quantified
accurately. Acrosol parameters can be measured in situ
or by remote scnsing from the ground, aircraft, or sa-
tellite. All these methods are important and comple-
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mentary. However, this study employs satellite remote
sensing, which offers the advantage of providing the
most extensive coverage in the shortest time interval,
thereby allowing for better tracking of regional and
global distribution of acrosols. which arc extremely
dynamic in naturc. Since the last several ycars, many
attempts have been made to retrieve certain acrosol
properties from satellite data, with some limitations (sec
Kaufman et al., 1997a for dctailed review). Recently,
Kaufman et al. (2002) published a treatisc on the im-
portant role of satellite sensors in providing the much
needed aerosol information for global climate studies.
The physical characteristics, composition, abun-
dance, spatial and temporal distribution, as well as the
dynamics of global acrosols are still not well known, and
new data from satellite sensors can be used to improve
current understanding and to give a boost to the cffort in
futurc climate predictions. The derivation of aerosol
parameters from the MODerate resolution Imaging
Spectro-radiometer  (MODIS) sensors onboard the
Earth Observing System (EOS) Terra and Aqua polar-
orbiting satellites ushers in a new era in acrosol remote
sensing from space. Terra and Aqua were launched on
December 18, 1999 and May 4, 2002, respectively, with
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